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(71) We, IMPERIAL CHEMICAL 
INDUSTRIES LIMITED, Imperial Chem- 
ical House, Millbank, London SW1P 3JF, 
a British Company, do hereby declare the 
5 invention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by the following statement: — 
This invention relates to new chemical inter- 

10 mediates useful for the preparation of tfcera- 
peutically-active compounds. 

It is known, from the Journal of Medicinal 
Chemistry, 1973, Volume 16, pages 168—169, 
that an optically-active 1 - aryloxy - 23 - 

15 epoxypropane derivative may be prepared 
which may be^ reacted with an amine such 
as isopropylamine to give an optically-active 
1 - aryloxy - 3 - amino - 2 - propanol deriv- 
ative. However, the epoxy derivative thus des- 

20 cribed is a laevorotatory compound having the 
(R)- absolute configuration and the 1 - aryl- 
oxy - 3 - amino - 2 - propanol derivative 
obtained therefrom is a dextrorotatory com- 
pound also having the (R)- absolute con- 

25 figuration. It is well known that many 1 - 
aryloxy - 3 - amino - 2 - propanol derivatives 
possess valuable /^-adrenergic blocking activity 
and are therefore useful in the treatment of, 
inter alia, heart diseases, and it is further 

30 known that if a racemic such compound is 
resolved into its optically-active enantiomorphs, 
the ^-adrenergic blocking activity usually pre- 
dominates in the laevorotatory isomer having 
the (S)- absolute configuration. 

35 We have now devised, and herein lies our 
invention, a means of obtaining 1 - aryloxy - 
2,3 - epoxypropane derivatives having the 
(S)- absolute configuration which may be 
used as intermediates in the manufacture of 

40 1 - aryloxy - 3 - amino - 2 - propanol deriv- 
atives which possess /3-adrenergic blocking 
activity. 



According to the invention there is pro- 
vided an optically-active epoxide having tne 
(S)-absolute configuration and having the 45 
formula: — 

O 

R 1 — OCH 2 .CH -^CH 2 

wherein R 1 stands for an aryl radical which 
does not contain a nitrogen atom as part of 
the aromatic nucleus, and which may option- 50 
ally bear one or more substituents. 

According to a further feature of the in- 
vention there is provided a process for the 
manufacture of the epoxide of the invention 
which comprises treating an optically-active 55 
compound having the (R) -absolute configura- 
tion of the formula: — 

R 1 — OCH 2 .CHOH.CH 2 Z 

wherein R l has the meaning stated above and 
wherein Z stands for a displaceable radical, 60 
with a base. 

A suitable value for Z is, for example, a 
halogeno radical, for example the chloro, 
bromo or iodo radical, or a sulphonyloxy rad- 
ical, for example an alkanesulphonyloxy rad- 65 
ical of up to 6 carbon atoms, for example 
the methanesulphonyloxy radical, or an arene- 
sulphonyloxy radical of up to 10 carbon 
atoms, for example the toluene - p - sulphonyl- 
oxy radical. " 70 

A suitable base is, for example, an alcoholic 
or aqueous alcoholic solution of an alkali metal 
hydroxide, for example sodium hydroxide. 

The compound of the formula 

R 1 — OCHo.CHOH.CH 2 Z 75 
may be obtained by conventional means from 
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an optically-active diol having the (S)-abso- 
lute configuration of the formula: — 

R 1 — OCH^.CHOH.CrLOH 

wherein R 1 has the meaning stated above, . 
5 which in turn may be obtained by removal of 
the protecting group Y from an optically- 
active compound having the (S)-absolute con- 
rlguration of the formula: — 

Ri_OCH,.CHOH.CH,OY 

10 wherein R 1 has the meaning stated above and 
wherein V stands for an easily-removable 
protecting group. 

A suitable value for Y is, for example, an 
rr-arylalkyl or <*-aryla!koxycarbonyl radical, for 

1 5 example the benzyl or bcnzyloxycarbonyl rad- 
ical, which may easily be removed by hvdro- 
genolysis, or a tertiary-alkvl or tertiary-alkoxy- 
carbonyl radical, for example the t-butyl or 
t-butoxycarbonyl radical, which mav easilv 

20 °e removed by treatment with anhvdrous acid. 
The compound of the formula " 

R'— OCH_.CHOH.CH,OY 

may be obtained by the reaction of an optic- 
ally-active compound having the (S)-absolute 
25 configuration of the formula: — 

Z— CH,.CHOH.CH 2 OY 

wherein Y and Z have the meanings stated 
above, with a phenol of the formula R 1 — OH 3 
wherein R 1 has the meaning stated above. 

30 The compound of the last mentioned formula 
wherein Z is toluene - p - sulphonvioxy and 
Y is benzyl is a known compound/ and may 
be obtained bv known means from the known 
(S) - 2,3 - O - isopropylideneglycerol (ob- 

35 tainable from D-mannitoI), and other com- 
pounds of this tvpe may be obtained bv ana- 
logous means from fS) - 2,3 - O - isopropyl- 
ideneglycerol by protection of the 1 - primarv- 
hydroxy radical with the protecting group Y, 

40 removal of the isopropylidene protecting group 
and conversion of the 3 - primary - hydroxy 
radical to the displaceable radical Z. 

The following optically-active intermediate 
compounds which have the formulae: 

45 < r RVR'OCH...CHOH.CH..Z 

( S -R : OCH,..CIIOH.CH OH 
( S >R 1 OCH_..CHOH.CH = OY 

wherein R\ Y and Z have the meanings stated 
above are all novel compounds and these are 

50 claimed in our copending Application No 
53154/75, Serial No. 145S393 which has 
been divided out of the present application. 

When the aryl radical R 1 bears a substit- 
uent labile to hydrogcnolysis conditions, for 

55 example an iodo, cyano" or nitro radical, 



or a radical containing an olehnic group or a 
thio group, Y is preferably a tertiary-alkyl- 
containing protecting group. 

A suitable value for R 1 is, for example, a 
phenyl radical which is unsubstituted or which O o 
bears one, two or three substituents selected 
from halogeno radicals, for example fluoro, 
chloro, bromo or iodo radicals; hydroxy, 
amino, hydroxyiminomethyl, nitro and cyano 
radicals: alkyl, cycioalkyl, alkenyl, alkynyl, D s 
alkoxy, cycloalkoxy, alkenyloxy, aikynyloxy, 
alkyl ami no and alkyl thio radicals each of up 
to 6 carbon atoms, for example methyl, ethyl, 
n-propyl, isopropyl, t-butyl, cyclopropyl, 
cyclopentyl, allyl, ethynyl, methoxy, ethoxy, 
isopropoxy, n-butoxy, cyclopentyloxy, allyloxy, 
propargyloxy, methylamino, methyl thio and 
ethylthio radicals; aryl, aryloxy, arylamino, 
aryhhio, arylsulphonyl, aralkyl and aralkoxy 
radicals each of up to 10 carbon atoms, for 75 
example phenyl, phenoxy, />-tolyloxy, anilino, 
phenylthio, phenyl sulphonyl, benzyl and 
benzyloxy radicals; acyl and acyloxy radicals 
each of up to 10 carbon atoms, for example 
formyl, acetyl, propionyl, phenylacetyl, /?- gQ 
phenylpropionyl, benzoyl and acetoxy radicals; 
hydroxyalkyl, "hydroxyalkenyl, hydroxyalkoxy, 
aminoalkyl, cyanoalkyl, cyanoalkenyl and 
cyanoalkoxy radicals each of up to 6 carbon 
atoms, for example hydroxymethyl, /^-hydroxy- 85 
ethyl, 3 - hydroxyprop - 1 - enyl, /3-hydroxy- 
ethoxy, aminomethyl, cyanomethyl, cyano- 
ethyl, £-cyano vinyl and 7-cyanopropoxy rad- 
icals; alkoxyalkyl, alkoxy-alkoxy and (oxa- 
cycloalkyl)alkoxy radicals each of up to 10 90 
carbon atoms, for example methoxyethyl, 
methoxyethoxy, ethoxyethoxy, tetrahydrof uran- 
2-ylmethoxy and tetrahydropyran - 2 - ylmeth- 
oxy radicals; and radicals of the formula: — 

R~R*N— CO— A— , 95 
R 2 R :J N— CO— A 1 — O— , 
R'CO— NR 2 — A— , 

RSO NR- — 

and R 5 NH — CO — NH — A — 

wherein A stands for a direct link, or for an jqq 
alkylene radical of 1 to 6 carbon atoms, for 
example the methylene, ethylene, trimethylene 
or 1-methylethylene radical, or for an alkenyl- 
ene radical of 2 to 6 carbon atoms, for example 
the vinylene radical; wherein A 1 stands for 105 
an alkylene radical as denned above for A; 
wherein R-' stands for hydrogen or for an 
alkyl radical of up to 6 carbon atoms, for 
example the methyl radical; and wherein R 1 
stands for hydrogen, or for an alkenyl, cyclo- j|Q 
alkyl, hydroxyalkyl or alkoxyalkyl radical each 
of up to 6 carbon atoms, for example the 
allyl, cyclopropyl, cyclopentyl, cyclohexyl, /3- 
hydroxvethyl, -,-hydroxypropyl, 2 - hydroxy - 
1 - methylethyl, 2 - hydroxy - 1,1 - dimethyl- 113 
ethyl or /?-methoxy ethyl radical, or for an 
alkyl, aryl, aralkyl or aralkenyl radical each 
of up to 10 carbon atoms, for example the 
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methyl, ethyl, n-propyl, isopropyl, n-butyl, 
t-butyl, n-pentyl, n-hexyl, n-nonyl, phenyl, 
p-tolyl, />-chlorophenyl, benzyl or styryl rad- 
ical. 

S Alternatively, R 1 may be a bi- or poly- 
cyclic aromatic radical wherein at least one 
ring, to which the side-chain is attached, is 
a benzene ring. Such a radical R 1 may be, for 
example, a naphthyl, 5,8-dihydronaphthyl, 

10 5,6,7,8-tetrahydronaphthyl, 5,8 - ethano - 
5,6 3 7,S - tetrahydronaphthyl, indanyl, indenyl, 
fluorenyl, anthryl, chromanyl, chromenyl, thio- 
chromanyl, benzodioxanyl, benzofuranyl, di- 
hydrobenzofuranyl or benzothienyl radical, 

15 which may optionally be substituted as stated 
above for the phenyl radical R l , and which 
may also, where there is an appropriate degree 
. of partial saturation, optionally bear an oxo 
substituent. 

20 A preferred value for R 1 , preferred because 
a 1 - aryloxy - 3 - amino - 2 - propanol 
derivative bearing such a 1-aryloxy group has 
been extensively studied as a /-^-adrenergic 
blocking agent, is the 2-tolyl 9 3-tolyl, 2,3-di- 

25 methylphenyl, 2 - chloro - 5 - methylphenyl, 
2-allylphenyl, 2-allyloxyphenyl, 2-cyclopropyl- 
phenyl, 2-cyclopentylphenyI, 2-cyanophenyl, 
2-methoxyphenyl, 2-methylthiophenyl, 2- 
(tetrahydrofuran - 2 - yl) - rnethoxyphenyl, 

30 4-acetamidophenyl, 4-carbamoylmethylphenyi, 
2 - (N - methylcarbamoylmethoxy) phenyl, 
2 - (N - (3 - hydroxyethyl - carbamoylmeth- 
oxy)phenyl, 2 - acetyl - 4 - butyramido- 
phenyl, 4 - (3 - cyclohexylureido) phenyl, 

35 1-naphthyl, 5,8 - dihydro - 1 - naphthyl, 
5,6,7,8 - tetrahydro - 5 - oxo - 1 - naphthyl, 
5,8 - ethano - 5,6,7,8 - tetrahydro - 1 -. 
naphthyl, 4-indanyl, 7-indenyl, 5 - methyl - 
8 - coumarinyl or 8-thiochromanyl radical. 

40 According to a further feature of the inven- 
tion there is provided a process for the manu- 
facture of an alkanol-amine derivative having 
the (S)-absolute configuration and having the 
formula: — 



45 



R^CH^CHOH.C^NHR* 



wherein R 1 has the meaning stated above and 
wherein R* stands for an alkyl, hydroxyalkyl 
or cycloalkyl radical each of up to 6 carbon 
atoms, for example the isopropvl, s-butyl, t- 

50 butyl, 2 - hydroxy - 1,1 - dimethylethyl or 
cyclopentyl radical, which comprises the reac- 
tion of the optically-active epoxide of the in- 
vention with an amine of the formula R J NH 2 , 
wherein R 4 has the meaning stated above. 

55 The last-mentioned process may be carried 
out by conventional means. 

The invention is illustrated but not limited 
by the following Examples: — 

Example 1. 

60 A solution of ( — ) - ' 1 - /> - carbamoyl- 
methylphenoxy - 3 - toluene - p - sulphonyl- 
oxypropan - 2 - ol (1.25 g.) in 20% aqueous 



sodium hydroxide solution is stirred at labor- 
atory temperature for 15 minutes. Water (25 
ml.) is added and the mixture is filtered. The 65 
solid residue is crystallised from ethyl acetate 
and there is thus obtained ( + ) - 1 - /> - 
carbamoylmethyl - phenoxy - 2,3 - epoxy- 
propane, m.p. 147— 149°C 3 [a] D 21 +4.8° 
(c, 1% in methanol). 70 

The (— ) - 1 - p - carbamoylmethylphen- 
oxy - 3 - toluene - p - sulphonyloxypropan - 
2 - ol used as starting material may be obtained 
as follows: — 

p-Carbamoylmethylphenol (4.5 g.) is added 75 
to a solution of sodium (0.7 g.) in methoxy- 
ethanol (15 ml.) and the mixture is stirred 
for 15 minutes. A solution of ( + ) - 3 - 
benzyloxy - 1 - toluene - p - sulphonyloxy- 
propan - 2 - ol (10 g.) in methoxyethanol 80 
(25 ml.) is added and the mixture is heated 
under reflux for 1.5 hours, cooled and poured 
into ice-cold water. The mixture is filtered 
and the solid residue is crystallised from ethyl 
acetate. There is thus obtained 5.5 g. of 85 
( + ) - 3 - benzyloxy - 1 - p - carbamoyl- 
methylphenoxypropan - 2 - ol, m.p. 132 — 
133°C, [«] D 21 -f-7.4° (c, 1% in methanol). 

A solution of ( + ) - 3 - benzyloxy - 1 - 
p - carbamoylmethyl - phenoxypropan - 2 - 90 
?* (5.5 g.) in methanol (150 ml.) is shaken 
in an atmosphere of hydrogen at atmospheric 
pressure in the presence of a 30% palladium- 
on-carbon catalyst until the required amount 
of hydrogen has been absorbed. The mixture 95 
is filtered and the filtrate is evaporated to 
dryness. The solid residue is crystallised from 
methanol and there is thus obtained ( -h ) - 1 - 
p - carbamovlmethylphenoxypropane - 2,3 - 
diol, m.p. 182.5— 184°C, H D 2 M-7.4° fc, 100 
0.5°/ in methanol). V 

Toluene - p - suiphonylchloride (2.8 g.) 
is added to a cooled solution of(-r)-l-p- 
carbamoylmethylphenoxypropane - 2,3 - diol 
(3.3 g.) in pyridine (33 ml.) and the mixture 105 
is allowed to stand for 20 hours at +4°C. The 
mixture is diluted with ethyl acetate (25 ml.) 
and poured into ice-cold aqueous sulphuric 
acid f 12.8 ml. of concentrated sulphuric acid 
in 78 ml. of water). The organic layer is HO 
separated and the acidic aqueous layer is ex- 
tracted three times with ethyl acetate (25 ml. 
each time). The combined ethyl acetate solu- 
tions arc dried over anhydrous magnesium 
sulphate and evaporated to dryness and the 115 
residual oil is triturated with ether. The solid 
thus obtained is crystallised from ethvl acetate 
and there is thus obtained 1.35 g. of ( — ) - 
1 - p - carbamoylmethylphenoxv - 3 - toluene - 
p - sulphonyloxypropan - 2 - ol, [a] D 21 ~7.4° 120 
(c, 0.5% in methanol). 

Example 2. 
The process described in Example 1 is 
repeated except that the appropriate com- 
pounds described below are used as starting 125 
materials. There are thus obtained the epoxy- 
compounds described in the following table: 
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O 

/ \ 
R'-OCH ; .CH - CH 2 



R 1 


m.p. (-C.) 




c (**- in methanol) 


l-naphthyl- 


(oil) 


- 31.4 


1.5 


p-acetamidophenyl- 


104-107 


«- 10.0- 


1.0 


o-(\-methyIearbamoyl- 
methoxyphenyl)- 


73.5-74.5 


+ 18.0° 


1.4 


4-indany 1- 


(oil) 


9.6° 


1.8 


m-tol\i- 


(oil) 


~ 13.2° 


1.4 



The starting materials may be obtained are used as starting materials in place of 

by a similar process to that described in the />-carbamoylmethylphenol. There are thus ob- 

second, third and fourth paragraphs of tained the compounds described in the follow- 

5 Example 1 except that the appropriate phenols ing tables: — 

R x -OCH 2 .CHOH.CH 2 OCH 2 CcH 5 



R 1 




c i c '< in methanol) 


1-naphthyl- 


~ 7.7° 


0.65 


p-ace tamidopheny 1- 


+ 1.68 


5.2 


o- ( \-me thy 1 c a rb amoy 1 - 
methoxyphenyl)- 


- 6.2 C 


2.2 


4-indanyl- 


- 3.0^ 


1.0 


w-toly I 


- 2.5- 


5.0 



R'-OC^.CHOH.CH.OH 



R' 


m.p. (="CJ 




c iTt- in methanol) 


1-naphthy 1- 


108-109 


- 10.2^ 


1.0 


p-aeetamidophenyl- 


146—150 


5.01 


1.0 


o-L\-me thy Icarbamoy 1- 
methoxyphenyl)- 


97-100 


- 12.6° 


1.0 


4-indanyI- 


95-96 


- 3.2 : 


1.0 


w-tolyl 


50-52 


8.0° 


1.0 
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R-OCH^CHOH.CH^OSOjQH, 



K 


f ill 


c (% in methanol) 


1-naphthyl- 


- 17.3° 


1.4 


p-acetamidopheny l- 
(m.p. 118-119°C.) 


- 9.9° 


1.0 


o-(N-methyIcarbamoyl- 
methoxyphenyl)- 


4 5.0° 


1.0 


4-indanyl- 


- 6.95° 


2.0 


m-tolyl- 


-6.0° 


1.0 



The process described in Example 1 is 
repeated except that (R) - 1 - o - cyano- 
5 phenoxy - 3 - toluene - p - sulphonyloxy - 
propan - 2 - ol is used as starting material. 
There is thus obtained (S)-l-o- cyano - 
phenoxy - 2,3 - epoxypropane. 
♦ The (R) - 1 - o - cyanophenoxy - 3 - 
10 toluene - p - sulphonyloxypropan - 2 - ol used 
as starting material may be obtained as fol- 
lows: — 

Isobutylene is bubbled during 3 hours into 
a solution of (S) - 2,3 - O - isopropylidene- 

15 glycerol (12.0 g.) in methylene chloride (175 
ml.) containing sulphuric acid (1 ml.) and 
the mixture is allowed to stand for 18 hours 
and is then washed three times with 5% 
aqueous sodium bicarbonate solution (100 ml. 

20 each time). The methylene chloride solution 
is dried and evaporated to dryness and the 
residue is distilled under reduced pressure. 
There is thus obtained (S) - 1 - O - t - butyl - 
2,3 - O - isopropylideneglycerol, b.p. 110 — 

25 116°C./50 mm. 

A mixture of the above compound (22.5 g.) 
and 5% aqueous sulphuric acid (100 ml.) 
is stirred at laboratory temperature for 30 
minutes, solid sodium carbonate is added until 

30 the pH of the solution is 10 and the mixture 
is extracted twice with chloroform (100 ml. 
each time). The combined extracts are washed 
with water, dried and evaporated to dryness 
and the residue is distilled under reduced pres- 

35 sure. There is thus obtained (S)-l-O-t- 
butylglycerol, b.p. 84 — 85°C./1.4 mm. 

Toluene p-sulphonyl chloride (14.4 g.) is 
added to a stirred solution of the above com- 
pound (11.2 g.) in pyridine (170 ml.) which 

40 is maintained at — 15 °C, and the mixture 
is stirred at that temperature until all the 
chloride has dissolved and then allowed to 
warm up to 0°C. during 18 hours. The mix- 
ture is filtered to remove pyridine hydrochlor- 

45 ide and the filtrate is diluted with ethyl ace- 
tate (100 ml.) and. poured into a cooled mix- 
ture of sulphuric acid (66.2 ml.) and water 
(380 ml.). The ethyl acetate layer is separ- 
ated and the aqueous acidic layer is extracted 



three times with ethyl acetate (100 ml. each 50 
time). The combined ethyl acetate solutions 
are washed with brine, dried and evaporated 
to dryness, and the residue is dissolved in 
chloroform and chromatographed on a silica 
gel column using initially chloroform, and then 55 
increasing concentrations of ethyl acetate in 
chloroform, as eluant. The eluate obtained 
using a 30% v/v solution of ethyl acetate in 
chloroform is evaporated to dryness and there 
is thus obtained as oily residue (S)-3-t- 60 
butoxy - 1 - toluene - p - sulphonyloxypropan- 

2 - ol, the structure of which is confirmed 
by proton magnetic resonance spectroscopy. 

o-Cyanophenol (5.95 g.) is added to a 
solution of sodium (1.15 g.) in 2-methoxy- 65 
ethanol (20 ml.), the mixture is stirred for 
5 minutes, and a solution of(S)-3-t- 
butoxy - 1 - toluene - p - sulphonyloxypro- 
pan - 2 - ol (15.1 g.) in 2-methoxyethanol 
(30 ml.) is added. The mixture is heated 70 
under reflux for 90 minutes, cooled and poured 
into a mixture of ice and water (150 ml.), 
and the mixture is basified with aqueous 2N- 
sodium hydroxide solution and extracted twice 
with chloroform (100 ml. each time). The 75 
combined extracts are washed with water, dried 
and evaporated to dryness and the residue 
is chromatographed on a silica gel column 
using chloroform as eluant. The appropriate 
fractions of the eluate are evaporated to dry- 80 
ness and there is thus obtained as oily residue 
(S) - 1 - o - cyanophenoxy - 3 - t - butoxy- 
propan - 2 - ol, the structure, of which is con- 
firmed by proton magnetic resonance spectro- 
scopy. * 85 

Hydrogen chloride is bubbled during 1 hour 
into a solution of (S) - 1 - 0 - cyanophenoxy - 

3 - t - butoxvpropan - 2 - ol (2.0 g.) in 
chloroform (50 ml.) and the mixture is 
allowed to stand for 12 hours and is then 90 
evaporated to dryness under reduced pressure. 
The residue is chromatographed on silica gel 
plates ('Merck' 60 F 2 .,„ 2 mm. thick; 'Merck' 

is a Trade Mark) using ethyl acetate as eluant, 
and the appropriate bands are scraped from 95 
the plates and extracted with methanol. The 
combined extracts are filtered and evaporated 
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to dryness and there is thus obtained as oily 
residue (S) - 1 - o - cyanophenoxvpropane - 
23 - dioL the structure of which is confirmed 
by nroton magnetic resonance spectroscopy. 

This compound is converted into (R) - 1 - 
o - evanophenoxy - 3 - toluene - p - sulphonyl - 
oxypropan - 2 - ol by a similar process to 
that described in the last paragraph of Example 
1. 

Example 4. 
A mixture of ( ) - 1 - />-carbamoylmethvl- 
phenoxy - 2,3 - cpoxypropane (0.5 g.\ iso- 
propylamine C5 m\A and isopropanol (5 ml.) 
is heated under reflux for 1.5 hours and is 
then evaporated to dryness. The residue is 



crystallised from ethyl acetate and there is 
thus obtained ( — - carbamoylmethyl- 

phenoxv - 3 - isopropvlaminopropan - 2 - ol, 
m.p. 151.5— 153°C, 'Mn 21 - 13.6° (c, 1% 
in aqueous N-hydrochloric acid). 20 



Example 5. 
The process described in Example 4 is 
repeated except that the epoxy- compounds 
described in Example 2 and either isopropyl- 
amine or t-butylaminc are used as starting 25 
materials. There are thus obtained the (S) - 
( — ) - alkanolamine derivatives described in 
the following table: — 



R 1 -OCH 2 .CHOH.CH ; NHR 4 



R 1 




M.p. ( CM 


'■4' 


c ( r < in solvent) 


l-nuphthyl- 


isopropyl 


hydro- 
chloride 
189-192 


hydro- 
chloride 
-22. S : 


1 .5' '< in ethunol 


p-acciamido- 
pheny I 


isopropyl 


129-132 


-16.0' 


\ c 'r in aqueous 
N-hydrochloric 
acid 


<-<\-methyl- 
carbamoy 1- 
methoxyphenyll- 


l-bui\ I 


hydro- 
chloride 
145-147 


hydro- 
ciiloride 
-8.5' 


2 r r in methanol 


4-indanyI 


isopropyl 


hydro- 
chloride 
149-150.5 


hydro- 
chloride 

-S.6 : 


r< in methanol 


wMolyl 

4 


isopropyl 


hydro- 
chloride 
11X-11K.5 


hydro- 
chloride 
-20.2 


Vc in methanol | 



30 WHAT WE CLAIM IS:— 

1. An optically-active epoxide having the 
(S)-absoIute configuration and having the 
formula: — 

O 

/ \ 
R 1 — OCH..CH — CH 2 

35 wherein R 1 stands for an aryl radical which 
does not contain a nitrogen atom as part of 
the aromatic nucleus, and which may option- 
ally bear one or more r>ubstituents. 

2. An optically-active epoxide as claimed 
40 in claim 1 wherein either R 1 stands for a 

phenyl radical which is unsubstituted or which 
bears one, two or three substituents selected 
from halogeno radicals; hydroxy, amino, hy- 
droxy im in orncthyl, nitro and cyano radicals; 
45 alkyl, cycloalkyl, alkenyl, alkynyl, alkoxy, 
cycloalkoxy, alkcnyloxy, alkynyl oxy, aikyl- 
amino, alkyhhio, hydroxyalkyl, hydroxyalkcnyl, 



hydroxyalkoxy, aminoalkyl, cyanoalkyl, cyano- 
alkenyl and cyanoalkoxy radicals each of up 
to 6 carbon atoms; aryl, aryloxy, arylamino, 50 
arylthio, arylsulphonyl, aralkyl, araikoxy, acyl, 
acyloxy, alkoxyalkyl, alkoxyalkoxy and (oxa- 
cycloalkyl)alkoxy radicals each of up to 10 
carbon atoms; and radicals of the formula: — 

R a R s N — CO — A — , 55 
R'-RN — CO — A 1 — O — , 
R 1 CO — NR 2 — A — , 
R*SO— NR-— 
and R 4 K H — CO — NH — A — 

wherein A stands for a direct link, or for an b0 
alkylene radical of 1 to 6 carbon atoms, or 
for an alkenylene radical of 2 to 6 carbon 
atoms; wherein A 1 stands for an alkylene 
radical as defined above for A; wherein R a 
stands for hydrogen or for an alkyl radical o5 
of up to 6 carbon atoms; and wherein R' 
stands for hydrogen, or for an alkenyl, cyclo- 
alkyl, hydroxyalkyl or alkoxyalkyl radical each 
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of up to 6 carbon atoms, or for an alkyl, aryl, 
araikyl or aralkenyl radical each of up to 10 
carbon atoms; 

or wherein R 1 stands for a bi- or poly-cyclic 
5 aromatic radical wherein at least one ring, to 
which the side-chain is attached, is a benzene 
ring, which radical may optionally be substi- 
tuted as stated above for the phenyl radical 
R l , and which radical may also, where there 

10 is an appropriate degree of partial saturation, 
optionally bear an oxo substituent. 

3. An optically-active epoxide as claimed 
in claim 1 wherein either R 1 stands for a 
phenyl radical which is unsubstituted or which 

15 bears one, two or three substituents selected 
from fluoro, chloro, bromo, iodo, hydroxy, 
amino, hydroxyiminomethyl, nitro, cyano, 
methyl, ethyl, n-propyl, isopropyl, t-butyl, 
cyclopropyl, cyclopentyl, allyl, ethynyl, meth- 

20 oxy, ethoxy, isopropoxy, n-butoxy, cyclo- 
pentyloxy, allyloxy, propargyloxy, methyl- 
amino, methylthio, ethylthio, hydroxymethyl, 
/?-hydroxyethyl, 3-hydroxyprop - 1 - enyl, 
/3-hydroxyethoxy, aminomethyl, cyanomethyl, 

25 cyanoethyl, /?-cyanovinyl, 7-cyanopropoxy, 
phenyl, phenoxy, />-tolyloxy, anilino, phenyl- 
thio, phenylsulphonyl, benzyl, benzyloxy, 
formyl, acetyl, propionyl, phenylacetyl, /?- 
phenylpropionyl, benzoyl, acetoxy, methoxy- 

30 ethyl, methoxyethoxy, ethoxyethoxy, tetra- 
hydrofuran - 2 -ylmethoxy and tetrahydro- 
pyran - 2 - ylmethoxy radicals; and radicals 
of the formula: 

R2R3 N — CO— A— , 
35 R 2 R*N — CO — A 1 — O — , 
R 3 CO — NR 2 — A — , 
R 3 SO — NR 2 — 
and R 3 NH — CO — NH — A — 

wherein A stands for a direct link or for the 

40 methylene, ethylene, trimethylene, 1-methyl- 
ethylene or vinylene radical; wherin A 1 stands 
for the methylene, ethylene, trimethylene or 
l-methylethylene radical; wherein R 2 stands 
for hydrogen or for the methyl radical; and 

45 wherein R 3 stands for hvdrogen or for the 
allyl, cyclopropyl, cyclopentyl, cyclohexyl, f3- 
hydroxyethyl, 7 hydroxypropyl, 2 - hydroxy - 
1 - methylethyl, 2 - hydroxy - 1,1 - dimethyl- 
ethyl, /?-methoxyethyl, methyl, ethyl, n-propyl, 

50 isopropyl, n-butyl, t-butyl, n-penryl, n-hexyl, 
n-nonyl, phenyl, p-tolyl, />-chlorophenyl, 
benzyl or styryl radical; or wherein R 1 stands 
for a naphthyl, 5,8-dihydronaphthvl, 5,6,7,8- 
tetrahydronaphthyl, 5,8 - ethano - 5,6,7,8 - 

55 tetrahydronaphthyl, indanyl, indenyl, fluorenyl, 
anthryl, chromanyl, chromenyl, thiochromanyl, 
benzodioxanyl, benzofuranyl, dihydrobenzo- 
f uranvl or benzothienyl radical, which may op- 
tionally be substituted as stated above for the 

60 phenyl radical R\ and which may also, where 
there is an appropriate degree of partial satur- 
ation, optionally bear an oxo substituent. 



4. An optically-active epoxide as claimed 
in claim 1 wherein R stands for the 2-toIyI, 
3-tolyl, 2,3-dimethvlphenyl, 2 - chloro - 5 - 65 
mcthvlphenvl, 2-allvlphenyl, 2-allyloxyphenyl, 
2-cyclopropylphenyl, 2-cyclopentvlphenyI, 2- 
cyanophenyl, 2-methoxvphenyl, 2-methylthio- 
phenyl, 2 - (tetrahydrofuran - 2 - yl) - meth- 
oxyphenvl, 4-acetamidophenyl, 4-carbamoyl- 70 
methylphenvl, 2 - (N - methylcarbamoyl- 
methoxy) phenyl, 2 - (N - p - hydroxyethyl- 
carbamoylmethoxy) phenyl, 2 - acetyl - 4 - 
butyramidophenyl, 4 - (3 - cyclohexylureido)- 
phenvl, 1-naphthyl, 5,8 - dihydro - 1 - 75 
naphthyl, 5,6,7,8 - tetrahvdro - 5 - oxo - 1 - 
naphthvl, 5,8 - ethano - 5,6,7,8 - tetrahvdro - 

1 - naphthyl, 4-indanyl, 7-indenyl, 5 - methyl- 
8 - coumarinyl or 8 -thiochromanyl radical. 

5. A process for the manufacture of an 80 
optically-active epoxide as claimed in any 

of claims 1 to 4 which comprises treating 
an optically-active compound having the (R)- 
absolute configuration of the formula: 

R 1 — OCH0.CHOH.CH2Z 85 

wherein R 1 has the meaning stated in any 
of claims 1 to 4 and wherein Z stands for a 
displaceable radical, with a base. 

6. A process as claimed in claim 5 wherein 

Z stands for a halogeno radical or an alkane- 90 
sulphonyloxy radical of up to 6 carbon atoms 
or an arenesulphonyloxy radical of up to 10 
carbon atoms. 

7. A process as claimed in claim 5 or 6 
wherein the base is an alcoholic or aqueous 95 
alcoholic solution of an alkali metal hydroxide. 

8. A process for the manufacture of an 
alkanolamine derivative having the (S ^abso- 
lute configuration and having the formula: — 

R 1 OCH,.CHOH.CH 2 NHR* 100 



wherein R 1 has the meaning stated in any 
of claims 1 to 4 and wherein R" stands for 
an alkyl, hydroxyalkyl or cycloalkyl radical 
each of up to 6 carbon atoms, which com- JQ5 
prises the reaction of the optically-active epox- 
ide as claimed in any of claims 1 to 4 with an 
amine of the formula R^NHo, wherein R 4 
has the meaning stated above. 

9. A process as claimed in claim 8 wherein 110 
R 4 stands for the isopropyl, s-butyl, t-butyl, 

2 - hydroxy - 1,1 - dimethvlethyl or cyclo- 
pentyl radical. 

10. An optically-active epoxide, claimed in 
claim 4, as hereinbefore particularly described 115 
in Example 1. 

11. An optically-active epoxide, claimed in 
claim 4, as hereinbefore particularly described 
in Example 2. 

12. A process as claimed in claim 8 or 9 120 
as hereinbefore particularly described in 
Example 4 or 5. 
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